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(54) MULT^BEAM ANTENNA SYSTEM FOR RADIO BASE STATION 

(57)Abstract 

PROBLEM TO BE SOLVED: To perform transmission beam forming 
when incoming signals are present and to stop the transmission 
beam forming, when the incoming signals are not present. 
SOLUTION: In a CDMA radio base station 11, plural incoming beams 
are formed electrically by executing beam forming to signals 
received by the plural antenna elements of a reception side array 
antenna in a reception beam former RBF, and reception is 
performed based on an optimum beam (for instance, the beam of 
maximum power) among the plural incoming beams. Also, a 
transmission beam former TBF for executing the beam forming to 
transmission signals is provided and a control part CNT controls 
whether or not to form the outgoing transmission beam of the same 
direction as the incoming reception beam by forming an outgoing 
beam to form the outgoing beam. 
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-A m^mt^) ^*^LTirU>:^^SELl. SE 

m{t-^755EJf^a#r«m±«^jgcLT^^tL7iv^- <i:^^^ttSi- 
^±'9^t-^^^l«ltti&l5Tfc'9. ^t'-A VM^mt^) 

30 (onw^^n.Mm'&nf^^j.^mm.x^xmmmkTx^ 
•9 ^flJ^-^^o 

[0 0 3 0] T\y—r:y'T-f'\/:^'rJ^X\^. ^Itt^ — ^ 
:7^— -^R B F7i?>f3ai;'ji-5 f — aco 5 -^^ib^ l 2;iiS 

5o #*eK?H»§i5CR 1 '-CR4ti. y^^u^ 

40 htttUSBP LET'Sit^^-l' n hi/>;i<VKr +jQ' )^ 

+jQ' ) n :y h v-^^J^^/KDlg^^t^^d-jQ) ^ 

^t{t^:bitTtegi?J|gL. *fe^feiHl[^AB L 

{b-r^o ui±{cj:«9. ffigasisaJCR i-'CR4(its5: 

^ m ;^ ^ f+ It L T ft :^ ^ ~ ^ ^ as C R M A X ! c 
A;^i-'5o S:^tSB8t'--i^i^^^CRMAXJ^S:^<7)ffi 
StBBim;'3<7)iS?feSfeft-^^*3eUT-fe:U^:5'SE 1. S 

50 tit^m:k<D\^-M.i^^ mmm^-m^hmizicfj:^ ^ mi 
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[0 0 3 1] (B) m2mmm 

[0 0 3 2] (a) 

Ktitl. AD^^/^<t'^tT9Slt§P. 2 3 

}^ Slte^ 6 ^ $ n fc tetS:^^ ^ ffi V > T S ft ft ^ iSfr 

■Thmmux^^, X. miB^JiZ.^\^^x. 25^^^"—^ 

a y hm'^-^^±i-hy<^ ti hm-^^^U. 2 7 
\:^v'-^m^y<4 n y h^}f A1-5^^S:SP. 2 8 fi-^j^ 

2 9\tmmm^>hm7f^:^tlfc^mn^i:m\^^xmmv'- 
^mmm^mi:m'r^wcmm^. 3 0 (Itetfc^I^ft-^ 

{znLxmmmmi^. mmmmm^j:t'^nommn. 3 

[0 0 3 3] ( b ) Kil^ 30 

^mmi 2nmmMmmi 1 ^iim^{:i:feVNT (^^^^^ 

mmmmmi 1 f^ois^Sij^iascNT^ uTig]6(7:)it^^ 
WLTv^^ t,(D<i:i-^, u±j:^. mmmmmi ifi± 
^mm^<D^mAcmmfj: < t *9 ii^fi t*- a :7 - ^ v 

i/^ff oTT «9 ei^n°p«cOr^Ji$rt^/6>^ t ^^>Xt 60 
[0 0 3 4] ( c ) ^ 1 CO^JF^^iJ 

msitm2mm.m<D^W}m(Dmmmxh^ . m7<D^m 
mtm~u^\a'xm~^^^i^i.x\^^^o s^ts.'^Ji, 
(1) ^mmi 2(D^W}mj&i:^m-r^^Am-^>'^—3 2 

^32::tfc.fi. (2) y'-^mmi^±i^miz/j:^fzm^ 50 



^mW-l 1-266228 
14 

D ^y vm^'^mmmu 2 5 tmwM^\zi^^ l:T^^°-r ^ :y 
m^-mmmm^^^W}m(D^mmm\^t^^\:^x'^'^t't^ 

[0 0 3 5] (d) ® 2C0^^ff^W 

m9\t.m2mmm<Dm(Dmwmx-h^ . m7<r>^Wimt 

l^-*Sl5»tcf^^^-'^-^^^^LTv^^o ^/^^^.-Sf^. (1) 

1^aiSi5 3 3^^}tfc,^.. (2) ^«9i^ai^3 3;0^^^«9l^ 
2 5 t::A;^-r5.^. (3) n >;/ hft^i^ft^JfflJa^ 2 5 

i-^.^. (4) u y }.ft-^i|^<f^j^^g|5 2 
vm^^mm-r^.^x^^o mmmmm \ if*±«9 

[0 0 3 6] /^-r D hft^^ftfflfflJSB 2 5 ^S]^ 
1 2;55T^-^i|^ft^^tlit:i*>:txf^-r-i5^:7U-A(DBum(- 

uy hm^^nxi^xmiB-r^. l^o-u. ii^ft-r-< 
y<^u y Ym%m%um%2 sf^^NV n ^y y^^(d 

5: >^^^tTi^-rT «9 ft-^^r^Jil^T'S^fti- 
^i^^Sitr. ^K^i 2ic^o{t^^«9l^tU[H]^;if5tt^o 

il^m*J^gi5 2 5 fiM:^(5o;^^'Cv<-r n y hm-^^i^fti" 

<T'-^4rSft-C#. m'Omthmt^&Ti^. y<^uyh 

5o 
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[0 0 3 71 ( e ) ^ 3 mm 

5o n y ^{t-^i^ft^j^g]^ 2 5 (i. ^ib^ 1 2 ^^y" 

y hm^-mmumu 2 5 j^^^^r n y hm^(Dm±^w± 

[0 0 3 81 ^Wim 1 2;65^»lLT-etL^T*COt:'— 

m^mmmmn2 5 \t,m'^<ommx^<^ d 5/ hm^sri^ 
mi-^o ^o^m. ^^si^^ 1 1 n^<^ u y hft-^^ 

»^ 1 2{1jEL< T='-^^Smr-#. ^<9lttH*;5^{g:T 

L. /^-r D y hiB^mmmm^ 2 5 ti^^-r ^ :y h^-^co 

[0 0 3 91 

n (a>i) ,i:L;rc;6^^. T «9 t'— A :7;:i-— ^ v^^fr 



(9) 1-266228 

16 

[0 0 4 01 ^^m\^x^{t. T^m\t^^-J-^<D^ 

19 y n :y h m CO il^ft MS ^ig;<ffl];t5C^/55-C# 

fi± ^9 i2^fttt#(7)^^}cr^ff./^ < T 19 illff t^-i=^ :7 - 
^ >-^^tToTT'9feil&p^pKc7)f^±^(l;0^S:i <^75^T* 

i^^? [i2]®coffi^?:fiap>^i 

m2 \ if-^m^mm\.fz.^\%mmm^mm^\t^ 

[OS] 7 i:.tft0^|glT*fe6o 

[0 5 1 %\<r>m^mmn<r>^wmx'h^. 

[lElal m2CDil«^Jt9gP£Dlt^[ljT*fcSo 

[1117 1 *^0^^iSfflbfc^2^Jfe«?iJCO^»)^(Olt^Igl 

J(7 [111 8 1 m2*SS^J(7>J^®j^<DiE?f^1^JT*foS. 

[IE] 9 1 m2'mM^^\(r)'f^mm(r>m(nmrmx'h^o 
(nil 01 '^jv^\f—J:>sr>'T^<J:>nMmx^^^ 
[Hill ^fV^yf—J^.co^tmMX'h^o 
[11121 itSft-^v'^^^t:'— i^T>'7^-^^ffiV>fcS±lil^ 

[Hi 31 ^\%\f—2:>sy:^—^<Dm^mx^^. 

[Hi 41 j|^{ttf-i^>^;^— ^tOfll^HT'fcSo 

[Hi 51 ^<V=7-^V') ^7.<nmiSm (8fc:'-i.T>- 

[H 1 6 1 h 7 — -7 h y J:5-^/^^t^'--i^T*fe 
1 1 • • CDMAftl^^Jfi^ 

1 2 • • 

AATi- • §{tfiO(OT r 

atri—atrn- •r^'v"-^*^ 
AAT2- • aiftffi](7)r r ^^T^-^ 
5t? ATTi'-ATTn- 'Ti^'r-rm^ 
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SDCi-SDCn- • iUffilHlSS 
RBF- • §:itt'— A:7;i-— ^ 

TBF- ' mm^^—M.y^—'^ 

CNT • 



(10) 



R s s • • mitm^m 

S E L 1 • • -tUi/ ^ 
RD I • • 'Siinf—^ 
S D • • iUffgU 
S E L 2 • • ir ^ 
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